Abstract. We give two equivalent formulations of a conjecture [2, 4] on the number of arc-disjoint Hamiltonian cycles in De Bruijn graphs.
A De Bruijn word of type (q, k) for a given q and k is a word over an alphabet with q letters, containing all k-length words exactly once. The length of such a word is q k + k − 1. For example if q = 3, k = 2, then 0012202110 is a De Bruijn word of type (3, 2) .
For a q-letter alphabet A the De Bruijn graph B(q, k) is defined as:
k+1 the set of directed arcs • there is an arc from vertex x 1 x 2 . . . x k to vertex y 1 y 2 . . . y k if x 2 x 3 . . . x k = y 1 y 2 . . . y k−1 and this arc is denoted by x 1 x 2 . . . x k y k .
In the De Bruijn graph B(q, k) a path (i. e. a walk with distinct vertices) a 1 a 2 . . . a k , a 2 a 3 . . . a k+1 , . . . a r−k+1 a r−k+2 . . . a r , r > k corresponds to an r-length word a 1 a 2 . . . a k a k+1 . . . a r , which is obtained by maximal overlapping of the neighboring vertices.
In B(2, 3) the path 001, 010, 101 corresponds to the word 00101. In the directed graph B(q, k) there always exists an Eulerian circuit because it is connected and all its vertices have the same indegree and outdegree q. An Eulerian circuit in B(q, k) is a Hamiltonian path in B(q, k + 1) (which always can be continued in a Hamiltonian cycle). Let us define a morphism µ on words over an alphabet A = {0, 1, . . . , q − 1}:
It is easy to see that µ q−1 (u) = u for any u ∈ A * .
Example:
Let be a word w = 00102113230331220 on the alphabet A = {0, 1, 2, 3}.
From a De Bruijn word we obtian a Hamiltonian cycle. Let an H 0 be such a Hamiltonian cycle. Using µ k for k = 1, 2, . . . q − 2 we will obtain De Bruijn words corresponding to the Hamiltonian cycles H 1 , H 2 , . . . , H q−2 . 
